Lysyl oxidase-catalyzed cross-linking and insolubilization reactions of Lys-containing polypeptides and synthetic adhesive proteins.
The lysyl oxidase- (LO-) mediated insolubilization reactions of the Lys-containing polypeptides have been examined using poly(L-Lys) with degrees of polymerization (Dps) ranging 1 from 2300, copoly(LysxAlay) (x:y = 1:4, 1:3; 1:1, 2:1, and 3:1), copoly(LysxGlyy) (x:y = 1:1 and 2:1), and synthetic adhesive proteins with sequential repetitive units enriched in the Lys residues, poly(Ala-Lys-Pro-Ser-Tyr-Pro-Pro-Thr-Tyr-Lys), poly(Ala-Gly-Tyr-Gly-Gly-Ala-Lys), and poly(Gly-Gly-Gly-Tyr-Gly-Gly-Tyr-Gly-Lys). All of the substrates were insolubilized by the LO-catalyzed oxidation of the epsilon-amino group in the Lys residues. The Dps of the polypeptide substrates did not affect the kinetic constants, the Km and Vmax values. The Km and Vmax values and the insolubilization rates varied depending on the Lys contents in the substrate polypeptides, which were enriched in Gly and Ala residues. As the Lys content increased, the Km and Vmax values became lower and higher, respectively. The insolubilization rates decreased with increase of the Lys content. The time-dependent changes in the LO-catalyzed aldehyde production, the insolubilization, and remaining LO activity demonstrated that the cross-linking and the insolubilization steps occurred along with LO deactivation, indicating that the enzymatic and chemical processes in the LO-mediated insolubilization occur in order.